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bribed 4)0ut. tJie angyladPoints, aad compre- 
hended bctweea the Sidei (whjch are propor* 
.tional to the Angles, froin :^r$p: 33'. ^Ub. z. E»^ 
fUd) are not |HX)porticm^ -to its Sides, the An«! 
cients devifed certain right Lines, appertaiftiRg 
to a Circle, which come in competition, wjt^ 
Angles or Arcs. Thefe fight Tines are thus de- 
fined : 

A Chord of an Ajc or Angle is a right Line 

drawn from one End of an Arc to the 

Bg.i. qthe^*J.^as the Jj^ AB isithe Chord- ^f 

the Arc AB : it is'alfb the Chopd of the 

Arc AFB, becaufe it is common to both Arcs of 

the Circle. 

WbencQ. it isr^anifeft, {p^ Prep. 15. -//^.. -3. 

EucUd) ^Jliat .Ihe git«<}A: . ^^d t|at i^ be 
drawn in a Circle is its Diameter, or the Chord 
of J 80 Defireesj or a Semicircle : Whence all 
Chords of Arcs, greater than a Semicircle, are 
leffer than the Diame^ter^ , 

A right Sine of an Arc is a i'ight Line drawn 
fifiam one p;id \of that Ar?, perpendicular to ^ 
Pianieter.'^Wwi tQ the otfcer End of it, and be- 
longs to t;K>th Arcs of a Serpifirfiei as BiC 1$ the 
right Sine of the Arc AB, and al& of the Arc 
FB. Hen(:e it is manifeft, froni the aforecited 
Pf Qpofidpn .rf fiuclid^ tt^r ^he ^eateft Sine is 
equal to t^Q Seoiidiamet^r GK> or the Sine rf 
^ Degrees : ' Therefore §il]i i?jncs of Arcs greats- 
xhw 9a Pigr^e^,. or ^ Quadrant, are lefler than 
^he Semjdijirherer,' or RaiSus,. 
-The vedfed $d^^ of'^n A^rc js that Portion of 
the t)ianieti?r jpcluded between the right Sine .of. 
ihe faid. Arc^ md the Arc. itftlf, As AC is the 

verfeSi 
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verfed fine of the Arc AB, and FC ihe vcrfed 
^ Sine of the Arc FGB j hence the gre^teft terfed 
Shie is the Diatrieter AF, viz. the verfed Sine 
oF lisp Degrees, or a Semicircle. 

A Tiiigeht of an Arc is a right Line touching^ 
tlhfc Circumference of a Circle, and (from Prof. 
16. Jit. 3. Euciid) is at right Angles to the- 
Diaitieter drawn through the Point ^f Contad^ 
and limited by die Secant of the fatne Arc \ as 
AD i« the Tangent of the Arc AB ; wKente there 
.can be no Tangent of 90 Degrees, or ' a Qua- 
drant, for ihen the TatJgent will be ififinitdy 
long. 

The Secant of an Arc is a right Line drawn 
from the Center of a Circle, through one End oS 
the Arc it is the Sfecant of, tili it 'meets the 
Tangent, raifed at right Angles to a Diameter 
€!rawn to the other End of the Arc ; as ED 
is the Secant of the Arc AB ; whence there 
can be no Secant of 90 Degrees^ or a Qua-' 
drant, becaufe then the Secant will be infinitely 
long. 

• The Hal^ or Semltangent of an Arc, !s that 

l^ortion, next to the Center, of a right Line 

drawn from the Center of the Circle pfaralfei ti^ 

the Tangent of the Arc, cut off by the Chord of 

the Complement of the Arc to 1 80 Degrees, as 

EH is the half Tangent of the Arc AB. But 

becaufe (from PnDp. 20, lib. 3. Euclid} the An-^ 

' 5le' BFA is half of the Angle BE A, the Side 

equal to the Side EA, and the Angles EAD^ 

^EH right ones, HE will be equal to the Tan«- 

, gent of half the Arc B A ; that is, the Semltan- 

i^fi^rit'of any Arc is but the Tangent of half thaar 

- . Arc> 



i 

I 



^ 



(4-) 

Alt \ whence the greatefl: Semitangent, or that' 
ot 180 Degrees, is infinite. 

The Circumference of every Circle is fuppofed 
to be divided into 360 equal Parts, called De- 
grees ; and each Degree into 60 equal Parts^ 
called Minutes, G?<r. This l^umber was chofen 
by Geometricians for the Divifion of a Circle^ 
becaufe it may be divided into a greater Num- 
ber of Parts without any Remainder, than any 
leffer Number than 360. 

The Complement of an Arc, or Angle, \i 
what it wants of a Quadrant, or 90 t)egrees ; or 
of a Semicircle, or 180 Degrees \ or laftly, of a 
whole Circle, or 360 Degrees. As 20 Degrees 
is the Complement of 70 Degrees to a Quadrant, 
becaufe 20 Degrees is the Remainder of 70 De- 
grees fubtraded from 90 Degrees 5 likewife 50 
Degrees is the Complement ef 130 Degrees to 
1 80 Degrees^ and 70 Degrees the Complement of 
290 Degrees, ^ 

ff 

How to Proje^ the Piain-Scak. 

Firft draw a Circle, ABDC,, which 
Fig.2. crofs at right Angles with the Dia- 
meters, AD, . CB 5 then continue out 
AD to G, and upon the Point B raife BF per- 
pendicular to CB. Now draw the Chord AB, 
and divide the Quadrant AB into 9 equal Parts, 
fetting the Figures 10, 20, 30, (^c. to 90, to 
.them ; each of which 9 Parts again fubdivide 
into 10 equal Parts, and then the Quadrant will 
be divided into 90 Degrees, Now fetting one 
Foot of your Compaffes in the Point A, trans* 
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fif die fald Ditifions to the Chordlihe AB, and, 
ftt Chemo thk Figures lo, 20, ^p, &€. and the 
Line of Chords AB will be divided, and thea 
may be put upon your Scale. 

Ndw to 'projed the Sines, divide the Arc BD 
hito 90 Degrees, as befope you did AB ; from 
every of which Degrees let fall Perpendicular* 
on the ^midiameter £B, which Perpendiculars 
will divide EB into a Line of Sines, to which 
you tmiftfet the Numbers io> 20^ &c. begiruiing 
from the Center j and then you may transfer the 
Line of Sines to your Scale. 

Again, toprojed the Line of Tangents, from 
the Center E, and thro* every Divifipn of the Arc 
BD, draw right Lines cutting BF, which will di- 
vide it into a Line of Tangents, fetting thereto 
the Numbers 10, 20^ 30, 6fr. which you ftiuft 
transfer to your Scale, 

To projeft the Line of Secants, transfer the 
Diftances £ 10^ E 20, E 30, &r. that is, the 
Diftancefrom Eto 10, 20, 30, 6?f, on the Tan- 
gent Line, upon the Line EG ; and fetdng there- 
jEo the Numbers 10, 20, 30, 6fr. the Line EQ 
will be divided into a Line of Secants. 
' To projeft the Semitangents, draw Lines from 
Hht Point C thro* every Degree of the Quadrant 
iLB, and they will divide the Semidiametcr Al^ 
into a Line of Semitangents : But becaufe the Se- 
aiitai^ents on Scales run to 160 Degrees, conti-» 
Que out the Line AE, and draw Lines from the 
point C, thro* the Degrees of the Quadrant CA, 
catting the laid continued Portion of A£, and 
ybii will have a Line of half Tangent^ to 160 De^ 
gre^i or farther if yoa ple^fe, 

- P Moreover, 
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e¥0iy 81^ Part of t^ QMa(|r49t AC* fe^M^ioiiC^ 

ing the Chord AC, wh^rb witt- <!kvide AC nilo (I4 
]J^ ef wh^Rba«nt)% 1 ^^ after <Wft«i^ ii«p- 
ni^ ?iay %hq S^\^^ifyHStJi ^f b^f eiDd ^a«fr' 
iVbAjmb& b^ nW^Q-. 

ti^ Lwe H J> equal ^^ patalkl t(>. tl« RftdiU^' 
GE j whicb divide into fy> cquat P4ift3i cv^ ii.oi; 
<^ yfhkh .Qinaebc?, N<>w frpjtn ewiy of tJwfc 
Parts let fall Eerpcniicularf. to CE, cuttif^g dlft 
4rc CP> aftd. hfViflg drawn the Chord CP \?ith 
c^ Footf of your Co^pa^s lift P, trwsfer th*r 
Diitances frocn D> to each. QjT the Pomts in th<$ 
Arc CD, on the Chord CD, aod, fet tit^i^tto tW 
Numbers 10, 2<5, ®V. andthe Li^eof Loi^tujdte 
will be divided. 

. Tl^^fc t^^^alt tl^ Lines cottimofily.put 019. <tne 
Sjde of thft PlainrScate, excepting e^iwl,Bart$i 
which wapt no Pefcription :: And on the othett 
Side is a decimal or diagonal; Scal^, on which: air; 
Ipchvor fpme PartiJiereQf, as i half, or ifcajtth^" 
is divided intq ico equalJParta^ by m0ansof:Div 

/ ' agonals, in the fQlipwing manner^ 5ip- 
Fsg. 3. pofe A3 to be th^. Length of the,S<;al<^ - 

: which let be 6 Incllea^, tb»xh»v^gf, 

diofen a convenient Breadth^ asBC, m^^e thee 
Car^iielogranfi AEBCi and draw liioes fro^ijt^ 
Qivifion pf every Incht parallel Co BC ; then di^r 
vide an Inch^ fuppole DB, ipt0:.io qqualfem^ 
as alfo FC, :and draw the Diagonals D, 10, roy 
' zo^ 20, 30> &?^. Likewife divide BC, andAB^, 
(Sach into to equal parts, thrb* whi<;h dca^f^itg 

•. * w ' Parallclsgi 
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PmSklii And fet l^e Kdtobel^ nspb^ Figure, and 

f&ikr Scik ^n 1% raiuie.- After the f^me Mail- 

iMt may &nt hftlf or ont ^uttHtr of an Inch be 

decimally divided. 

Now if you have k ftiind to take any Pai-t of 

•«n Lfith, fuptxifed to be cllvided Ihto io6, as the 

48th Parti Idok fof the Dirifioh 40 on the Linfe 

DB, and guiding your Eye along its Diagdnaf, 

nmk where the gth l^arillci to BD cuts t;hfe 

fiid Dl%OMlv dAd the Diftaiicc 6f that PoiAt 

fiff-$eaiOh ffofn Oit Line DFj ¥^111 ht the 48t?i 

Pakt of an Inch. Again, to fihd fte looth Part 

cf an- Inch, look whcref the Parallel i cuts thfe 

liiftgoAal D iOy and the t)iftaftce from tha): 

JPtoiftt to DI' wiB be the loofli Part of an 

Iftch. Fdr ffortl the Sltniliarity of Triangles^ 

ctefiionftr^W^^rr iV^. 4. /<*. 6. Euclid, as OF 

UtOiVofDd, or 16 F, fo is AofDFtbrivQf 
&Bi 

Hence it is manifeft, that by means- of this 
SCaJe; any Line rniiy be dralwn wh6fe Length is 
cjrj*e(fihte Jn left thart foot Figures, wfetfaef 
thcly be whole Nutttbertf or^ mixed^ that is, de- 
cimal Fraftions^ aftd whofe l^uYhbersj as, if 
the Length of the Line bfe 365, then you muflfc 
eaM I Inch 100, and fo 3 Inches will be 300. 
Then the 65 nwd: be taken from DH to the 
Interfeftion of the 60th IMagonal with th6 
5th Parallel, and> the Extent from 3 Inches 
fp that Pbint of Interfeftion, will give the 
Length of tiie Line expreffible by 365. Like- 
Wife the fame Extent niiay be taken fbr the 
Length of a Line e^tpreffible by 365, in fuppofe- 
iog r- Inch tobe ic^. - Alfo i% may be etpreffed? 
JT , B ^ b]^ 
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by i.SSf iti taking x Inch foi x» Andlaftly, it 
maybe expreffed by .365, in taking i Inch 
for ^ And this is tjbc life of the Diagonal 
Scale. J 

As for the Uffs of the Chords^ Sines, Tan« 
gents, (^c. the Chords are to lay off the Qpati:* 
tity of any Angle defired upon 4 Point given, 
in a right Line. . And contrariwife, to nieafure 
the Quantity pf . an Angle already laid down. 
The firfl is done by always taking the Extent of 
60 Degrees of Chords between your Compafles, 
and defcribing an Arc about the angular Point ^ 
9nd then laying off the Number of Degrees pro^' 
jpoied utx>n the faid Arc, and drawing a right 
tine fK>ni the angular Point, And the latter^ 
1>y always making an Arc of 69 Degrees c^ 
Chords about the angular Points, and then take^ 
jng the Choi:d of the faid Are betw^n- your 
Compafles^ and meafuring it on the Line of 
Chords. 

Example, To make an Angle of $0 
fig. 4* B^rees on the Point A, take 60 De« 
grees of Chords in your Compafles^ 
land fetting one Foot of your Compares m ^e 
point A, defcribe the Arc DC % then take 30 
Degrees from your Chords, and lay theqi o^T 
from P to C, and draw the Line ACf and the 
Angle CAB ijvill be 30 Degrees. 

Now to me^ure an Angle, fuppofe CAB, 
take 60 Dc^ees of Chords between your Com* 
pa0fcs, and fetting one Foot in the Point A^ 
defcribe the Arc CD 1 then take between your 
Conmaflea the Diftance from C to D, which 

meriur'd QU ihe Chords wiU b^ foqnd |o reacH. 
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to 30 DegreeSt the Quantity of the Angle 
fought. 

The Sines are to orthqgfaphically project the 
5pb'crc^&fr. 

The Tangents, half Tangents, $nd Secants, 
are ufed in finding the Centers and Poles of pro- 
jcfted Circles, in the Stereographical Proje&ioni 
of the Sphere, &f tf* 

The Rhumbs are to lay down the Angles of i 
3hip!s Way in Navigation. 

And the line of Longitude determines, by 
Infpe&ion, how many Miles there are in a Dt^ 
gree of Lon^tude, in each feveral Latitude t 
As, in the latitude of no Degrees, that is, un^ 
der the Equator, 60 Miles make a Degree ; in 
the Latitude of 40 Degree!, 40 Miles make a 
Degree^ in the latitude of 60 Degrees, 30 
Miles TD^skt a Degree ^ in the Ladtude of la 
Pegreesi 10 ^liIes make ja Degree* 
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C H A P. II. 

?^^ Defcription of the Seftor, n^ thi Lk^ 

gcMeralfy piaced ibffnepn, 
• • * • • . 

TH£.<?^«r is a Matlieaiaticd Infirumeni^ 
. confiding of two equat Ij^g^, o( Brad^ 
Silver^ Itor)% orWood^ movariDle about a Joints 
like a Carpenter's Ruje $ ib that the faid Legs^ 
tpg^cr with xeroun right lineH drawn from 
the Center of the. Jcant, Goncain$ Angles of dif^ 
ferent Magmtudes. The L^eogth of thefe Leg^ 
are not defisrmsQedt but jet th^ are geneoUy 
about 6 laches, having a pioper Breadth and 
Thkknefs. This Inftrumeot . takes its Namt 
fironxa Sedor in Geometrfy which Endid defines^ 
in ^be.9th Sef. of his 3d Book, to iK a Pigum 
comprehended.unckr twaa^ht Lines making aift 
Angle, and the Arc of a Circle defcribed about 
the angular Point, intercepted between the two 
faid right Lines. 

The right Lines that be comnK>nly drawn on 
the Faces of this Inftrument, to be ufed Seftor* 
wife, are fix, viz. The Lines of Lines, or equal 
Parts, the Lines of Chords, the Lines of Sines„ 
dnrfcinwof 'Tangents, theLines of Secants^ and 
the Lines of Polygons. 

The Lines of equal Parts are two equal right 
Lines drawn upon the Legs of the Sedtor, on* 
the fame Side, from the Center of the Joints 
almoft to the Ends of the Legs, making unequal 
Angles with the inward Edges of their refpec-^ 
tire L^ ; that fo^ the Xin& of Sine;^ and Se-< 

, ' . * " ' cants* 
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mtksf ifhkh skc Kkewife drawtv upcb die f^me 
Itades of the Leg$ froflt the Ctnttr 6i the Joints 
amy nu&e ec^ial Anglesf witft- eacb other, and 
Blcewile equal td that which the faid Liifiesf^ of 
Xiads nHske. . Thefe DfieS'Of hittfs ia^ each dn 
Tided into lOO equal Parts, each of which am 
j^ta^iubtfirided 'into Halves and Quarters, if 
the Length of tfaeijegs are fufficidnt. The Dfvi^ 
fionsLare ntttnber^d^ from the Center; with 1,2^ 
3* &c. to 10, niar which are ptaccd th^ Leltem 
IjL. The thtee Parallek^ that te 'drawn, td 
cacfc of thefe Lines, are for the Eyes better di^ 
toigiQiltiing^ the Dsvilions^ and Stibdivlfions, as at* 
Ipr are diofe near the other Lines. 
' The Lines of Sines are two equal Urns of na^ 
tufal Sines, drawn tapon the {kme Faces of tbd 
two Legs of tise ScBsor from the Center of the 
Joint, as the Lines are, of a Radius equal' iii 
X:.6ng^ to either df tiir Lines 'of Linei. Thefe 
atie iiumber'd witfi dsreFiguries ro, 20, &i. iogoi 
at the Ends of which ftand the Letters SS. 
* 2?he linescof. Chords, on the other Faces oR 
the /ame Legs, ai:e two natiaral Lines of Chords 
^made^^^as dirked in the laft Chapter) drawrt 
fit)i»the<?enteib of the Joint upon each Leg, ib 
as to make ah Angle with each other; equal w 
the Angle that the* Lines of Sines,; &i. makel 
The Radius of thefe Uhes of Ch^ids is e^ial 
in 'Length: to th^ Radius of the Linos of Si^es;^ 
They are numbered with to, lOr^c. to 60 De-^ 
greesf the Ck>*d of which, per Gfrd. Prop. 15. 
If^'4. VSuikdyk equals toi the Radiug^^^ Thefo 
mnei^e d€JWf?«i W the LeWc«CC» 

V'^^ Th^ 



Thfr two Linca of Tangents are Lines of criattf* 
ral Tangents (divided as direfted in the laf{' 
Chapter) whole Radius is equal in Length txr 
the Radius of the Lines of Sines. Thefe ard 
drawn from the Center of the JoiiVt on each Legj 
making the fame Angle with each otheti afs th<r 
SineS) &r. do. Each of thefe Lines of Ttogents 
run but to 45 Degrees, and are numbet'd accord** 
ingly. The Reafon of thb is, becaufe the Tan- 
gent of 45 Degrees is equal to the Radius v that 
fo when the Se£lor is fet to 90 D^rees pn.thd 
Lines of Sines, the fame Extent, that is, ^ from 
90 Degrees on one Line of Sines, to 90 Degrees 
on the other, will reach from 45 Degrees to. 45 
Degrees on the Lines of Tangents ; as alfo^ from 
60 Degrees to 60 Degrees on the Lines.of Chords; 
The Lines of Tangents are marked with the 
liCtteriTT. 

There are alfo two Lines of lefTer Tangents^ 
whofe Radius is about two Ihches in Length^: 
drawn from the Center of the Joint, and making, 
an Angle with each other, equal to the Angle 
that any one of the aforefaid Lines make refpec^ 
tively with each other ; tho* on feme Se&ors thi^ 
Angle is lefler. Thefe Lines of Tangents arer 
fitumber^d from 45 Degrees, which ftand at the 
Ends of the Radius from the Center of the Joint,* 
t9 about 75 Degrees. They have the Letters 1 1 
fet to them» and ferve to fupply the Defe6fc in the. 
other Lines of Tangents. 

The Lines of Secants arc divided firom ^ Cir-*' 
de of the faine Radius as the Lines of kflit 
Tangents ar^ and make the fame Angle witfai 
each other as the lefTer Tangents do. Thefe be* 

gin 
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^ti at the Length of the Radius from the Cen- 
ter, and run to ^bput 75 Degrees. The Num- 
bers ro, 20, 30, &^^. to y^j arefet to them, and 
' th^y are known by the Letters SS. 

Laftly, The Lines of Polygons are drawn 
from the Center of the Joint, very near the in-^ 
wardEdgesi and numbered from 4, 5, fcf^. to 12^ 
which is about 3 Inches from the Center. Thefc 
Lines are denoted with the Letters PP. 

Thus have I defcribed all the Linfes that btf 
commonly drawn on a Seftor^ to be ufed Seftor*- 
Wife. 

The other. Lines that, be arbitrarily placed, 
hear and> parallel to the outward Edges of th^ 
Scftori on both Faces thereof^ and which are 
to be ufed^ as on common Scales^ are theN Lines 
of artificial Numbers, Sines and Tangents ; a 
Foot divided into i^ Inches, and each Inch fub- 
divided into 20 equal Par|s. Alfo fometimes 
the Lines of Latitude^ Hours, and Inclination of 
Meridians, are put on it« 

Note^ The artificial Numbers are denoted 
with the Letter N, the Sines with the Letter S, 
and the Tangents With the Letter T. When 
Proportions are to be worked by thefe artificial 
Lines, the Scftor muft be quite open'd* : 
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G H AP. III. 

Of tb€ Foundation and General Ufe 6f thi \ 

Scftor* 

BEcaiife, from Prop. 4. lib. 6. Euclidi the ho* 
motogous Sides of fimilar or equiangular 
Triangles, are proportional to each other j there-* 

fore if the Lines AB^ AC, reprefent. 
Fig. 5. for Exansple^ the two Lines of Lines^ 

making any Angle BAC with each 
other : Now if the Line BG be drawn, and Aa> 
AE), tftken eqi^}, and the Line ab Hrawn^ AB« or 
'AC, will be. to BC, as Aa fe to ab. WhiiiCe 
if the Lirte AB or AC be double^ triple, qua- 
tiriipie, ^€. the Line Aa or. Ab^ the Line BC 
i^\\\ bfe doobic, triple,.. qnndnqoae, ^h\ of tht 
Lme ib. *As.fuppo& AB^pr ACy- be iboi.wd, 
A*, or Ab 5c^ and BG 6a, thea.ib will be 30$ 
for as AB 100 is to Aa 50, ib isBC^ fo al> 
gCi And the4ike ReaTcxx holds fo? alidcher 
rroportiofts. 

Whence if the Liites AB, AC, ri^pnefcnt the 
Ltnes df Chords, Sines or Tangonts; that ie^ if 
the Lines AB, ot AC, be the Radius^ and the 
Line Aa is the Chord,* Sine or Tangent of a 
propofed Number of Degrees, to the faid Ra- 
dius AB, the Line a b will be the Chord, Sine 
or Tangent of the fame Number of Degrees to 
the Radius BC. 

For example. To find the Chord, Sine or Tan- 
gent ofj 15 Degrees, to a Radius of 4 Inches. 
Open the Sector foi that the Diitance from 60 

to 
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ioio oa the Lines of Chords bf?4 Inphesj tji^en 
the Diftance between 1 5 pad 1 5 on the "^io^s 
X)f Chords, mil be tk^ Chord pf 15 P/?grees 
to the Radius of 4 ln,chp5. Tl)? Spdlior ftijt r?* 
maining thus oppni^rfj tfep pxtj^nt from ifi de- 
grees to 15 Degrees on the Lines of Sines, wijl 
-be the Sineior 15 Degre.es to the afprefay Ra- 
•riiiM ©f 4 InchjBs. Alfp the E>ftpF^t fj-ofn 15 Pg- 
grefis to 15 liegrcjes on th^e Lipcs of T^ngepti, 
will give the T^ngeat of .15 pegree^ tp the afore- 
said Radius. 

But if the Chord propof^ \)p more than 6g> 
Degrees ^ qs fuppqfc the Chord of 80 Qegrees t(x 
the aforeiaid Radius be ji^quirecl, yipu mi)(l jc^^e^ 
Its before dir/siacd, the Chord cf h^lf 
^o Pegnees, miz. 49 Pcgrees, and Fig. 6. 
having dcfcribcd an ArA AP, wijh jhe 
faid Radius, lay oflf the Chord of 4.0 twige } tp 
witj from ktpB^ au4 froff^ 8 to C; .draw the 
Line AC, which will be ihe Chord pf §p Dgi 
grees. 

If the Tangent of a Number of Degrees great!^ 
than 45; fuppolp 74 Degree?, be fought, tp j 
Radius of 3 Inches and an half, you muft ix^lfs 
ufe of the Lines of lefier Tangents » becaufe f he 
greater one$ run but to 45 Degi:ees thus ; Qpen 
the Se&or fo, that the DiAance between 45 De* 
grees, and 45 Pcgreies of the ^efler Tangents, be 
equal to 3 Inches and ai^ hatf *, then the pi^anici^ 
from 74 Degrees, to 74 Degrice?, will . be the? 
Tangent of 74 Degrees . to « Radius of 3 Inches 
and an half. 

If the Secant of a pjDopofed Number of De- 
jgrees to a ^£n Radi^ j^e £:)yght^ as fuppofe 
•-' C 2 ihe 
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the Secant of 50 Degrees to a Radius of 1 Inc^ 
be required, open the Sedor fo, that the Dk 
ftance between o and o, oh the Lines of Secants, 
be I Inch, then the pittance from 50 Degrees to 
50 Degrees on the fame Lines, will be the Secant 
pf 50 Degrees. 

If the Converfe of any of thefc Operations be 
required ; that is, if a given right Line be the 
Chord, 3ine, Tangent or Secant of a propofed 
Number of Degrees, fuppofe 1 6, and the Radius 
to it be fought, open the Sedor fo, that the Di^ 
ftance between 1 6 and 1 6, on the Lines of Chords, 
Sines, Tangents or Secants, be equal to the 
Length of the given Line, according as it be a 
Chord, Sine, Tangent, or Secant. Then the 
Diftance between 60 Degrees and 60 Degrees 
on the Lines of Chords, between 90 Degrees 
^nd 90 Degrees on the- Lines of Sines, be- 
tween 45 Degrees and 45 Degrees on the Lines 
of Tangents, and between o Degrees and o 
Degrees on the Lines of Secants, will be the^ 
Radius to the faid right Line of 1 6 Degrees, 
according as it is a Chord, 3ine, Tangent, or Se-- 
cant. 

From what hath been already faid, it ap- 
pears that the Scftor is as it were an univerial 
Plain-fcale ; for whereas on the Plain-Scale, 
the Chords, Sines, Tangents, and Secants, have: 
but one Radius, fo by this Contrivance, the- 
Chords, Sines, Tangents, or Secants, to all Ra- 
dius's 'may be had : But with this Limitation, 
that the Radius given be not longer than |he 
Length of twice the Radius of the refpedive 
Chords, Sines, Tangents, or Secants, on the ' 

Le^s 
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Legs of the Seftor ; or Ihorter than the DIftance 
from 60 to 60 of Chords, 90 and 90 of Sines, 
or 45 and 45 of Tangents, when the Seftor U 
quite Ihut. , 

Moreover, becaufe the . Lines of Lines, 
Chords, Sines, Tangents, . and Secants, make 
equal Angles with each other refpeftiveljr, 
therefore Proportions in equal Parts and Sines, 
equal Parts and Tangents, Sines and . Tan- 
gents, fc?r. by Help of a Pair of Compafles, and 
the Sector, may be worked. And lo the Cafes 
of Plain and Spherical Trigonometry may, by 
pieans of the Seftor, be folved. An Inftance 
or two of which I fhall give, after having gi-^ 
yen fonie of the particular Ufes of the Lines 
pf Lines^ and the Ufe of the Lines of Po« 
Jygons, 
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CHAP. IV. 

Of the particular^ Ufe^ of the Lines of LJties % 
^ (ind the Ufe of site Lines of Pofygdns. 

^. 5. TC*0|t tht Eaf€ of E?fprdllon, in (hew-? 
* ing the 'Ufe of the Lines on the 
Seiftor, the Lines found out by the Seftor are 
faid to be kteral or parallel \ lateral are thojG^ 
found on the Sides of the Se^r, as -Afi, AC \ 
$ind parallel are the Lines that run frofn one 
Leg of the Seftor €0 the other, Equally diftan| 

from the Center of the Joints as ^^ ab, 

i 

P R O B. 1. 

^$ lay down a Line exprejjibk by any given, Parts^ 
/ or Fr ad ions of Parts ^ 

Either of the Lines of Lines are aftually di^ 
vided into 100 equal Parts, but we have put 
only 10 Numbers to them, which mayfignify* 
cither thenfrielves alone, er lo times themfelves,; 
or 100 times themfelves, or looo times themr 
felvesj'as Occafion requires. As fuppofe the 
Numbers given be no more than ip, then we 
may fuppofe the Lines only divided into 10 
Parts, according to the Numbers fet to them. 
If they be more than 10, but leflfer than 100, 
then either Line will contain 100 Parts, and 
the Numbers fet by them will be in Value, 10, 
30, 30, (^c. as they are aftually divided. If 
yet they be more than- 100, then every Part, 

mull 
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Ynilft be Aip^fed divided into tOi tod either 
Lirie >^U1 be looo Parts, and the Numbers ftt 
to them *dU be in- Value loo, 200, 300^ and 
|b forwards^ , ftill increafin^ thcmfelves by icx 
This being pre-fuppofed, we may number the 
I^it^ and Ffa&rohi of' PartSi giv«n on either of* 
che Lines of Lines ; which Di&nte taken froni 
chetn with a Pait of Compaifes^ and drawn on 
your Paper^ wiU give tlie Leitgth of the Lin6 
jbnghc^. 

- E^ftn^Ie^ Suppofe a Line is to be 
drawn reprcfenting 75 ; take 75 of the Fig. jC 
too Parts either of the Lines of Luies 
is divided into^ ^nd note it on A} or take 7 and 
^ half of the fifft, 10 Parts^ and note it on B^ 
ioronly tike 3 fbrurdia of thofeDOO Parts^ and 
note it on. C ;. either i:^ which w^l be Lines. e:i^ 
preffible by y^. 

p R o B. n. 
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2> Increajfcy ot Bimi^Jb^ n Unt in a gtnim 

Proportion. 

/Take the Line *gtven between your Cbm*^ 
inlTes, and o^pen the Sedlor^ fo as iht Feet tif 
theCompaflcs may ftand in the Points of the 

-N«n;ibel- given on iedch of the Lines of Lines. ^ 
theb keeping tit Sb6bor thus opened, the par^i* 

. ieJDiftance of the Points of the Number required 

"irill grve th^ Line fought. 

Ekampie* Let A be a Line given 

ito bt incre&fod in the Pnoportion of 3 JPig. <♦ 

/sa^5« Eiriit take the Line A between. 

1 I your 



your CompaffeSj and open the Seftor fo, thaf 
the Diftance from 3 to 3 on the Lines of Lihei 
Jbe equal to that Extent ; then the pamllel 
Diftance of 5 and 5, will give the Line B^ 
fought. 

In the fame manner^ if B be a Line given ta 
.be diminifhed in the Proportion of 5 to 3, take 
the Line B between your Compaffes^ and to 
it open the Seftor in the Points of 5 and 5 on 
the Lines of Lines j then the parallel Diftance 
between 3 and 3, will give the Line A, re- 
•quired. 

if this way of working be not fufficient, you 
may multiply the Numbers given by 2, 3, 4, 6fr. 
and work by their Equimultiples 5 as, for 3 and 
5, you may open the Sedtor in 6 and i o, 9 and 
l^j 12 and 20) ,15 and 25^ or in r8 or 3O9 &Ci 

P R O B. lit 

. fo dhide a given Line into any Numier of 

iqual PartSj ' . . 

'fake the Line given between your Com- 
l^flesy and open th6 Sedbr in ti^ Points oTthe 
Parts the given Line is to be divided into j then 
keeping the Seftor at this Angle, the parallel 
Diftance between the Points of i and i^ is^ill 
divide the given Line into the Parts required* 

Ejcample. LetAB be a Line giren 

Fig. 9. to be divided into 8 equal Parts. Firft 

take this Line AB between your Gom- 

•pafles, and to it open the SeAor in the Points 

q{ 8 and 8 ^ then the parallel Diftance. between 

*^' I and 
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jf knj3 I, gives the Linft AC, which will divide 
AB into 8 equal Parts. 

If the Line prbpofed be too long to be applied 
to the Legs 6f the Sedlor, divide i half or i 
fourth of it into the Parts propofed j and the 
Double or Qiiadruple of one of thofe Parts, will 
divide the whole Line into the Number df Parts 
propofed. 

P R b B. iv: 

To find the Proportion between two or tno^e given 

Lines. . 

Take the greater of the given Lines between 
your Compaffes, and to it open the Sedor in the 
Points of ICO arid loo ; theri take the leffer 
Lines feverally, and carry them parallel to the 
grdatSr; fill they ftdy on the fam6 Numbers of 
the Lines of Lines 5 and the Numbers whereon 
they ftay, will give their Proportion to loo. 

Example. Let the Lines given be 
AB, CD; Firft take the Line CD Fig. 10. 
between your Conlpafles, and to it 
open the Seftor in the Points of 100 and 100 \ 
then keeping the Seftor thus opened^ enter the 
leffer Line AB parallel to the formfer^ and you 
will find it crofs the Lines of Lihefs in the Points 
60 and 60 ; wherefore the Propdrtion of AB to 
CD, is as 60 to 1 00. 

Or, if the Line CD be (o lohg that it can- 
rtot be applied to the Points 100 and 100, then 
you may fuppofe the leffer Lirie AB, to be 100, 
ind cutting off CE equal to AB, ^ou will find 

D the 
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the Proppxtioi^ of CE to ED^ fo be as loo to 
almoft 6y i wherefore this way the Proportion of 
AB to CP, is as loo ^o almoft 167. 

This Proportion may likewife be v^drked hy 
any other Numbers that admit fevpral Divifions, 
as by the Numbers 60 and 60 y and then tl\e 
leffer Number will be found 36, which is, as be- 
fore in leffers Numbers, as 3 to 5. This Pro-, 
portion may alfo be worked withotn opening 
the Sedor. For if the Lines between wluch 
a Proportion be fought, are laterally applied on 
%he Lines pf Lines, (or any ot^icr Scale ofec^ual 
Parts) the Proportion betM(een them will be the 
fame, as between the Lines to which they are 
equal. 

P R p & V. 

To fii4. A ^bird. Proportional to t'Ooo^ ^iven 

Lines. 

• Firft place both the given Lines on both Sides 
gf |the Seffcor from the Centner, and n^frk tk^ 
Terms of < thjeir Exteniipn ; than take out thq 
i^cond given Line ag^n, apd to ll opervthe, 
Sedor in the Term of the firft Linie; then keep- 
ing the Sector at this Angle, the parallel ; Di- 
ftance between the Terms of the fccond Ljn^y 
>^iU be the third Proportional fought. 

* Example. Let the two Lines givca 
Fi^.ii^ be AB, AC, which jCake out, and 

place on both Sides of the Seftor, fo 
as they meet in . the Center A : let the Terms 
of the firft Line b^ B, B, and the Terms of the 

fecond 
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fecbhi Ci C. Then tike out AC, the fecond 
Line, igiini ind'to it open the Seiftbr in the 
'terms Bi B ; fo the Parallel betweeh C, C, 
givgs kU thiftl I*r6portional fought. For as AB 
i§ to A'Ci f6 h BB equal ito AC; b CC. 

P R D B. VI. ' 

^bre^ Lines iiing gfoen^ io fihi & fourth Line 

prvpertitnml to them. 

Place the fird arid third Lines oil both Side? pi* 
the Seftor frorfi the Center ; then iafce dut tHef 
fecond Line, and to it open the Seftor in the 
Terms of the firft Line. Now keeping the Sec- 
tor at this Angle, the parallel Diftance between 
. the Terms of the third Line, will be the fourth 
Pfoportjofral fought. 

Example. Firft take out A ^nd C, 
and place them on both Sides of the Fig. 12. 
Seabr, ill AB, AC, and AD, AE, lay. 
jng the Beginning of both Lines iti the Center 
A ', then take Qui B, the fecond Line, and fo it 
open ' the Se6tor in B, C, th^ Tef ms of the firft 
liine ; ah(f then the parallel between J)' and E, 
gives the fourth Proportiohal fou^t. 

As in Arlthmetifck^ it is fufiicienf for tli6*firft 
and thtM given l^umbers |o be' dP one i)eno- 
nriiriation, and th^ fecond and th6 fourth re- 
quired to be of another^ foi* one and the fame 
Denomination i« not neceffarily required in 
them all j fo in Geometry, ft is fufficient if .the^ 
Sides AB, AD, refembling the firft and third 
li^i'nesjj be meafurcd by one* Scale, and the Pa- 
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rallels BC, DE, be tneafured in another. Where- 
fore the Proportion of A, thp firft Line to C the 
third, being foundhy prop. 4. aforegoing, which 
fuppofe to be ^s 8 to 12, or in Icffer Numbers, as 
4 to 6, or as 2 to 3, or in greater Numbers, a; 
i6to24, or 18 to 27, or 201030, 30 to 45, or 40 
to 60, &ff . If the Sedtor be opened in the Points 
of 8 and 8, to tlie Quantity of B, the fecond 
given Line ; then the Parallel between 1 2 ancj lif 
will give DE, the fourth Line required. So 
likewife if it be opened in 4 and 4, the Parallel 
between 6 and 6 ^ or if in 16 and 16, the Pa- 
rallel between 24 and 24, will give thf fame, PE j 
and fo of the reft, ^ 

P R O B. VII. . 

Two Lines being given, to find a Mean Fropor* 

tional between them. 

Take the longeft Line, and lay it on the Line 
of Lines from the Center, noting its Extenfion ; 
tken take the fhorteft Line between your Con^- 
paffes, and applying it parallelwife on the Lines 
of Lines, open the Seftor fo, that the lateral 
Diftance from the Center of the Seftor to the 
Term of this Line, be equal to the parallel Ex- 
tent of the Terms of the longeft Line ; and then 
the faid lateral Diftance of the Terms of the 
Ihorteft Line, or the parallel Diftance of the 
Terms of the longeft Line, will give the Mew 

Proportional fought. 

% 

■ 
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Nae^ This cannot be done tinjefe by fcver^l 
Trials of opening the Sefftor, and mpvjng tl« 
Points of the Compaffes. 

Example. Let A ^d B be thp t^ 
given $ines. Lay B from the Center Fig. 13, 
A of the Seftpr, which fuppofe to reaph 
to B and B \ then take A in your CompafleSi 
^nd open the Se<fix>r fo, that DD being equal to 
A, AD may be equal to BB. And then AD 
or BB' will be a Mean Proportional between the 
Lines A and B ^ for as A^ is to BB, fo is AD^ 
equal to BB, to DD. 

P R O B. VIII. 

i'o di'pide a Line in the. fame Manner as another 

Line is a^eady divided. 

Firft, Take th^ given Line already divided, 
^nd laying it on bodi Sides of the Seftor from 
^e Center, note how far it extendeth. Then 
take out the fecond Line, which is to be divided, 
and so if: open the Se£lor in the Terms of the 
i^rft Line. This done, take out the Parts of 
the. firft Line, and place them alfo on the fame 
Side of the Seftor from tjie Center. And the 
j^^all^k taken in the Ternis of thefe Parts, will. 
be the correfppndent. Parts in the line to be 
(divided. 

Example. Let AB be a Line di- 
vided in D and E, and BC the Line Fig. 14. 
to be divided in fuch manner as AB is. 
'Firft, Take out the Line AB, and place it 
pn the Lines of Lines in AB, AC, both from 

^ the 



tht Center A i then take dUt the fecorid Line 
BC, m\A to it open the Sfeftpr Ih B ^nd C, the 
Terms of the firfl: Line. Tl^ Seftof rtftiSining; 
thus openedi, takfe out AD end AE, the Parts 
of the firft Lirie A^^ ttnd Pldce thettt alfo ort 
both Sides of tht Sedtok- iri AD, AlE 5 artd the 
Paf kllel DD glWs B?, and the I*irall*l JSE, feO. 
Now the Lin« fiC-i§ divided irt F artd G, Ai the 
line AB is iftl0, fi 5 which i^ the tl^Lfig rfc<|uired^ 

J P R d B. I^. 

To Open the SeSlor fo^ that the two Lines of equal 
Parts Udy make d H^lt jln^le. 

•• Chtife three !*f umti^r^ thai «iay ta^reil the 
Sides of a right . angted T"«rtgl€s as zytj for 
Example, the Numbers 3, 4, 5, or their Multi- 
ples 5 but be<:aofe if i* bfifeltdr to tak« theni big- 
ger, chufe 6a, 80^ a^ ^06* Now takt hi ykir 
Compaffei tite DMlSAcife' fr5!fl' the Ceiifer 6f flic? 
Se^or on Ai^the* 4^ the. Ltrie^ ^f tkn^ <d rav 
which letfi te^r^eht lOo^ ihp optn %\it t^^ 
fi>^ that the^ D^ttaftee betw^^ 6 on ofl^ iin^ of 
Line^, and 8 on the other (the one reprefefftih^ 
60, and the- diher 8 a) bd equal to th^ Ditt^ifee : 
Arid then <he Seftor will be oferie^ fo, «li*^'t1icf 
two Lines of liineS make aright Angfe. ^ ' 






■' ' .1 



P^O'B,' 



o> . f I . f 



V 



(2^7) 

P R O B. X. 

^0 find a right ISne equal to ibe Circumference of 

T^^qP^^^^f of ft OfCle.' to.its^eifcunofe- 
D^etj^f of th^ .f»ogflfc4 Cicck) heOfseesryoar 
^p4 1. 1^ of ti^ l-»^K^:IiB«*. ' 5Ehe.$fiftoc «j* 

roafrvipg tby&opqn^, mke thje^pargjtel Extent of 
J^th of the CifcUB^JSejp^ fQMghtV: ^"; 
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Tb infer ibe a regtAw V'^g^ni m ^ ^stejfiCMk. [ 

. Tal^Qthe.RacyjilOf:^ giM»'Cij|dlc between 
yfkykv<^mP^fSsh\^9d^^^^ QViSnasia-^ParalJel oa 
6h SKf;^6:^xh§i hmfSi q£' Polygonsij thoa the jAt 
raljei JCIif^nge q^ tjMvNumber&repce&nting the 
2^ii)n)$j» Qf Si^^:^ J^Iygoa is cchbm^^r will' ba 
thflSi^eQf thero^ii^dBtolygCMfi, ^ ;> . 

5;f^*ipl§, Sip^fe.'AfiH be aiC«r« 
' clei,,.iRwAtclj tt U required to infciibe 25]^; 15^^ 
^i?cnj{^QO, Xake: the Radius AB.ini 

^apd 6 of the, LiAis . of PolygGHW i. .tkeii the 
parallel Diftance of 5 and 5, on thdikidiLijiesf^ 
Polygons, will give AC, the Side of a Pentagon 
to be infcribed in the Circle; Whence it will 
be eafy to make the Polygon in carrying the Di* 
T \ V. ftanoj 
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tht C^^nter A i th^n take dUt the fecorid Line 
BC, and td it open the Sfeftpr Ih B ^nd C, the 
Terms of the firfl: Line, Tfe Seftof rtftiMihing; 
thu^ opened^ takfe out AD end AE^ the Parts 
of the firft Lirie ^B^ ttnd Pldce thfettl alfo ort 
both Sides oi tht Seftof iri AD, AlEj artd the 
ftifkllel DD glv^s B?4 and th6 I*iralld £E, feO. 
Now the Lin^ BC i§ divided irt F and G, Ai the 
line AB isift ^, fi 5 which iS thfc tl^Lfig rfc^uirec!^ 

J P R d B; I^/ 



SeSlorfo^ that the two Lines of equaf i^ ^ 
Line. IJ^Hiw^wiwp^iii ii ■ ( Uhli ^jin^le. -i^^r^ 

Circle be defcribed with the afoftjn5««^ *^ 

and the aforefaid given Lihe be carried rbtA. tWiiiit 
Circumference, and right Lines drawn, that the 
propofed Polygon will be made.. 

Example. To make a Heptagon 
Fig. 16. upon the givien Line AB. Take the 
faid Line between your Compafles, 
and fet it over as a Parallel on the Points of 7; 
and 7.4>f the Lines of Polygons; then the pa- 
rallel Diftance between 6- and 6 will give th^ 
Radius of a Circle. Now with this Radius fet<^ 
ing o;ie Foot in the Points A , B, the Extremes 
of the ^ven Line, defcribe two Arcs cutting 
each other in* C^ about which defcribe the Cir^ 
de AK^ ; then carry AB- round the Circumfe- 
rence, and draw 6 right Lin^s, and the Hepta* 
gon will be- made. 
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ppuiu T*tTt!i ■*^^^ iic rlypothc- 
v3 nufe AB be 70 Miles^ and ^ the Fig. lyi 
Length of the Bafe AC 40 Miles, 
what is the Qiiantity of the Angle ABC. 

As the ^ Length of the Hypothenufe AB is to 
Radius, fo is the Bafe AC to the Sine of the 
Angle ABC; 

^Therefore to Work this Proportion on thfe' 
Seftor, take the Extent from the Center on cir 
ther of the Lines of Lines to the Number 7, 
which let reprefent the Longth of the Hypothe- 
nufe, 70 Miles ; then open the Seftor, and fet 
this Extent oVer as a Parallel on the Points of 
90 and 90. on the Line of Sines. * The. Seftdr 
remaining thus opened, take the Length of the 
Bafe 40 Miles from the Line of Lines,- and ^ap- 
plying it parallelwife on the Sines, its Extremes 
will give 34 Degrees 50 Minutes fol* the Quan- 
tity dF the' Angle ABC fought* 
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P R O B. IL 

fbe Bafi AC $f the oMique angle J ftt* 
Fig. 18. angU ABC being gtven^ fitfpefe 60 

Leagues^ the Angle ABC^ 150 De- 
grees ^ and the Angle ACB^ 46 Degrees % to 
find the Length of the Side AB. 

As the Sine of the Angle ABC is to the. 
Length of the Bale AC, fo is the Sine of the An-^ 
gle ACB to the Length of the Side AB fought. 

To work this by the SefhM*^ take the lateral 
Extent of 46 Degrees on either of the Lines of 
Sines ; then open the Sedor) and apply this £x^ 
C-^ xent parallelwife in the Points of 30 and go (the 
Complement of the Angle ABC) on the Lines 
of Sines. The Se£tor- remaining thus open'd^ 
take the parallel Extent from 6 to 6» leprefent- 
ing 60 and 6a, en the lanes of Lines, and mear 
fure it laterally on ^ther of them, and you wilt 
find it to be aboutS^, which is the Length ia 
Leagues of the fcught Side AB. 

PR O B. IH. 

72f Perpendicular and Bafi of a rigii 
Fig. 19. angled Triangle ABC being given^ tin 

firft fMpofe 20 Tards^ and the latter 
60 I to find the ^antity of the Angle CAB, 

As the Bafe AB is to the Perpendicular JRCj, 
fo is the Radius to the TangenN)f the Angfe jRAfii - 
fought, , " 
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To do this hy the Se&or, take 20 from your 
Llae of Lines rcprefentcd by 2 ; then fet this 
ov4r a^ » Parallel on 6 and 6, reprefendng 60, 
on the faid Hines of Lines. The Sedor reniain'* 
itig thus openM, take the parallel Radius, that 
is, the Extent from 45 Degrees to 45 Di^peeS' 
on the Lines of Tangents, and this laterally 
meafure^ on either Of the Lines of Tangents, 
will give about 18 Degrees 26 Minutes, for the 
Quantity of the (ought Angle CAB^ 

i^l^. If I2he pamllel R^us be longer thaii 
either of the Lines of Tanecaits, which it will 
often be, die^ ycni' mp(t make ufe of the Lin^ 
of leflfer Tangents. But thefe leffer Tangents mD£b> 
make the fame Angle with each other as the 
Lines of Lines do, as I nientioned before ititKe 
Dieftription of tfie Sefbor ;- &r otherwife t^^ 
Proportion cannot be worked, becauic flmilai^ 
Triangles are required, 

F R Q R IV. 

7^ Hyp^henufe AC\ and the Aigl^ 
JCB^ of tke right Mgkd fpberical Fig. 20. 
Triangk ABC^ ieing gifoen^ the one 
50 Degrees^ and tbt other 23 Degrees 30 ifeff-* 
nutes i. /^ jM tkeSidlt -48» 

As Radius is tl> the Sine ef the f^pothenufc,, 
fo is the Siffe of the A^^e AC^ t^ die Siiie ol 
rfie fought Side AB, 

To do. this by; the So^k^^ take the ]slut^. 
Extent of 50 Degrees on the Sines betw6»i yow 
^aflTcs 5 then open the Sedor, and fet over 
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this Extent on 90 and 90 of the lines of SJnes^ 
The Seftor remaining thus opened, .take the pa-s 
rallcl Extent of 23 Degrees 30 Minutes, on the 
Sines, which laterally meafured on either of them, 
will give the SineofabQut 177 Degrees, the fought 
SideAB, ' 

P R O B. V. 

The Angles BC/ij BAC^ and the Sii$ 
Fig. 2 1 • BC of an oblique Jphericd Triangle be- 

ing given^ tbefirft 20 Degrees^ tbefe-. 
eond^o Degrepsy and the laji 25 Degrees j tofnd 
the Side AB. 

: As the Sine of the Angle BAC is to the Sine 
of the Side BC, fo is the Sine of the Angle BCA 
tQ the Sine of the Side A B fought. 

To do this by the Seftor, open it, and fet the 
Sine of 25 Degrees over as a Parallel on the Sines 
of 30 and 30 ; ,thcn the Sedlor remaining thus 
opened, take the parallel Sine of 20 Degrees, 
and meafure it laterally on the Sines, and you 
v?ill i^nd it almoft 1 7 Degrees 50 Minutes, which 
will be the Quantity of the fought Side AB. 

,P R O B. VI. 

The Side . AC^ and the Angle BAC of 
Fig. .22. the right angled fpherical triangle 

ABC being given^ the one 2 7 Degrees^ 
54 Minutes J and the o^er 23 Degrees 30 Mimtis j 
tg fyd the Sidfi BC. 

As 
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As Radius is to the Sine of the given Sidq AQ 
£) is the Tangent of the given Angle BAG, to 
$hc Tangent of the required Side BC, 

To do this by the Seftor, open it, ^d ifct 
over the Sine of 27 Degrees 54 Minutes, as a 
Parallel on 90 and 90 of the Lines of Sines. 
The Sedor remaining thus opened, take the pa- 
* fallel Tangent of 23 Degrees 30 Minutes, and 
meafuring it laterally on either of the Lines of 
Tangents, you will find it about 1 1 Degrees 30 
Minutes, which is the Quantity of the fought 
SideBC. 

Thefe few Examples being well underftood, 
any one may of himfelf find out the manner of 
working any other of the Cafes of plain or Iphe- 
rical Trjgonon^etry, by the Seftor. Therefore 
^ I now proceed to Ihew the excellent Ufe of this 
Inftrument, in drawing the Hour Lines ypon an 
Horizontal, and ere£t South Dial, 

\ PR OB. VII, ■', 

To irOdo . the Hour Lines upon an Horizontal and 
I Vertical Plan. 

Firft, draw a right Line AC for the 
. Horizon and Equator, and crofe it at Fig. 23. 

the Point A, about the Middle of the 
Line, with Ap anothi^r right Line, .which may" 
ferve for the Meridian and Hour Line of 1 2 ; 
then take out 15 Degrees fi-om your Tangents, 
and lay them off in the Equator on both Sides 
from 1 2 r one of which Points will ferve for the 
liour pf f i| and the Qther for the Hour of i. 
•:; Again, 
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Again, take out the Tangent of jo Degrec^i^ 
and prick it down- in the Equator on both fidesj 
froni 1 2 ; one of which Pbints^ will ferve for the 
Hour of ro, and the other for the Ht)ur of 2^ 
fti like manner prick down the Tangent of 45 
Degrees for the Hours of 9 and- 3, and the Tan- 
j^nt of 60 JDegrecsr for the Hours of 8- and 4, 
and theTangcnt of y^ Degrees* for the Hours of 
7 and 5. 

In Eke manner may the Parts of ant Hour be 
pricked down, in allowing 7 Degrees 30 Mi-. 
nutes for every half Hour, and 3 Degrees 45 
Minutes for every Quarter. This done, you are 
tt) confider the Latitude of the Place, and die 
Quality of the Plan; for the Secant of th^ Lati- 
tude will be the Semidiamcter in a Viertical Plan^ 
tod the Secant of the Complement of the Lati- 
tude in an Hwirpntal Plan, ^ 

For Example 1 About Lenden the Latitude vs^ 
gi Degrees 32 Minutes, and let the Plan be Ver- 
tical. If you uks AV, Aa Secant of 51 De- 
grees 32 Minutes from tJie.Sedtor, having firft 
opened the Se6bor fo, that the Radius of the 
Lines of Secants be equal t<y the Radius of the 
Tangents pricked oH^ and prick it down in the 
Meridian Line from A to V^ rhe Point V will 
fae the epnterof the Dial: And if you draw right- 
Lines from Vto 11, and loi ahd the reft of the 
ftour Points^ thefe will be the Hour Lines re- 
cjuired. 

' Bat if the Plan be an Horizontal one, you 
ihuft take out AH, the Secant of 38 Degrees 2* 
Minutes, and prick it down in the Meri^an 
Line from A to H •, fo right Lines drawn fttntt 

the- 
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the Center H to the Hour Points, will be the 
Hour Lines reqiiir^ed. Only die Hour of 6 is 
Wanting, which muft always be drawn parallel 
10 the Equator, thro* the Center V, in a Verti« 
cal Plan ; and duo* the Center H, in an Ho« 
rizontal Plan. 

But if it happen thatfome of che Hour Points 
fall out of your Plan, you may remedy yourfelf, 
both in the Vertical and Horizontal Plans. 

For if at the Hour Points of 3 and 9 you 
draw occult Lines parallel to the Meridian, the 
Diftanoes DC, between the Hour Line of 6^ 
and che Hour Points of 3 and 9, will be equal 
to the Semidiameter A V, in a Vertical, and 
AH, in an Horizontal Plan ; and if they be^ di- 
vided in the fame manner that the Line AC is 
divided, you will have the Points of 4, 5, 7, and 
8, with their Halves, and Quartos. 

As in the Horizontal Plan, take out the So-^ 
midiamecer AH, and make it a parallel Radius(, 
by fetting it over in the Sines of 90 and 90 : 
Then take the parallel Tangent of 15 Degmi, 
and it will give you (he Diftance from 6 to 5% 
and from 6 to 7, in your Horizontal Plan. The 
Sedor remaining thus opened, take out the pa- 
rallel Tangent dF 30 Degrees, and it will give 
you the Diftance from 6 to 4, and from 6 to 8y 
in your Horizontal Plan. The like may t)e done 
-for Halves and Quarters (tf^Houis^ 
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CHAP. VI. 

Of the Ufe of the Lines of Numbers^ artificiat 

Sines ^ and Tangents. 

SECTION L 

Of tie Ufe of the Line of Nufnbers, 

THE Order of the Divifions on the Liriei 
of Numbers is thus ; it begiiis with i, and 
fo proceeds with* 2, 3, 4, 5, 6, 7» 8, 9 ; and then 
I, 2» 3, &f. to 10 at the End. £)ach of thefe 
Divifions are fubdivided into 10 Parts, and eve- 
ry of thefe loth Parts from i in the Middle to 2, 
are again fubdivided into 5 Parts. But the loth 
from the fecond 2 to 5, are oMy fubdivided into 
two Parts. 

Note^ Each loth ihould have been fubdivided 
into 10 other Parts, called Centefmes, but that 
the Length of the line will not admif of it. 



Numeration on the Line of Numbers. 

P R O B. I. 

^/fty ivhol^ Nufnber Under four Figures heing given ^ 
to find the Point on the Line of Numbers repre^ 
fenting the fame. 

l«*irftj feek for the firfl: Figure of your Num* 

.ber drhbhgft the long Divifions that are figured^ 

and that leads you to the firfl: Figure of the 

Number* 
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Number. T^i^O for a fecond Figure, count fo 
many Tcnthi from the aforcfaid Divifion for- 
wards, as thQ fc;cond Figure amounts to : then 
for the third Figure, count from the laft Teath, 
as many Centeitnes as the third Figure contains % 
a^d for the , fourth Figure, 'count from the laft 
Centefme, fo many Millions as the fourth Figure 
hath Units ; and that will be the Point where 
the Number is on the line of Numbers, 

Example. To find the Point on the Line of 
Numbers rcprefenting the Number i2. Now 
becaufe the firft Figure of this Number is i, you 
muft take the i in the Middle for the firft Fi- 
gure ; then the next Figure being 2, count the 
Tenths from that i, and fbere will be the Point 
rcprefenting 12. 

Again; To find* the Point reprefrnting 144. 
Firft, as before, take for i, the firft Figure of 
the Number 144, the middle Figure i^ then for 
the fecond, v^z. 4. count 4 Tenths forwards 5 
kftly, for the other 49 count 4 Centefmes fur- 
ther, and that is the Point for 1 44. 

Laftly 5 To find the Point reprefenting 1728. 
Firft, as before, for 1000 take the middle i j 
fecondly, for 700 reckon 7 Tenths forwards j 
thirdly, for 20 reckon 2 Centefines from that 
feventh Tenth j and laftly, /or the 8 you muft 
reafonably eftimate the following Centefme to 
be fubdivided into iq Parts, and 8 of them will 
be the Point on the Line of Numbers fepre- 
fenting 1728, Underftand the fame for any 
other Number. The aforefaid Point may alfo 
rcprefent .1728, or 1.728, or 17,28, or laftly, 

- -w F . PROB. 
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P R O B. II. ' 

One Nun^er heing given to be muUiplied.by anofbert 

tofindtbeProduSt. . . 

Extend your Compaifes from Unity to th^ 
Multiplicator ; then the fame Extent applied 
the fame way, from the Multiplicand, will caufe 
the moveable Point to fall upon the Produd. 

Example* Let 6 be giyen to be multiplied by 
5 : Extend your Cgmpafles from i to 5, ana 
the fame Extent will reach from 6 to 30, the 
Produd fought. Again, fuppofe 125 is to be 
multiplied by 144 : Extend ypur Comoafles from 
I to 125, and the moveable Point will fall from 
144 upon the Produft 18000. 

P R O B. lit 

One Number being given to be divided by another^ 

to find the ^tient. 

Extend your CompafTes from the Divifor to i, 
and the fame Extent will reach from the £>ivi« 
dend to the Quotient. Or, extend the Gom- 
pafles from the Divifor to the Dividend, the fai^e. 
Extent will reach the f^me way from ; to t^: 
Quotient. 

Example. Let 750 be a Number given to be, 
divided by 25. Extend your CompaiTcis d^n- • 
wards from 25 to i ; thenapplying that Extent; J'^ 
the fame way from 750, and the other Point wiftv^;^^^ 
fall upon 30, the Quotient fought. I^t^ 

PROBt'^ 
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P R O B. IV. 

fbree NutfAtrs being given j t a find a fourth Nam^ 

her proportional to tbem. 

: ' Extend ycMlir Compafies from the fitftof the 
given Numbers to the fecond of the fame De* 
honiinatidn ( and this Extent applied the fame 
vay will reach fi'om the fecond to t^e fourth Pror 
portionsi foogbt, 

Es^mf^. if 8 ^ve i6^ what will iz give ? 
Extend yowr Compafib from 8 to 1 6 ; and this 
Esctent applied the fame way will reach frdifi i2 
to 24, the fburth PmportioQal fought. 

Again, If 38 giye 76, what wiH 95give? 
Extend your Compafies from 38 to 96, and the 
fame Extent 'twill reach from 76 to 192, the 
fourth Proportional fought. 

P R O B. V. 

To find a mean Proportional between two given 

rf umbers. 

Bifefi; the Diftance between the given Num- 
bers, and that Fbint of Bifeftion will fait dn.the 
mean Pr(^x>rtional fought. 

Example. The Sxtt'emes between 8 and 32, 
the middle Point between them will be f 6, the 
meaiv Proportional fought. For as 8 is to i6> ib 
is 16 to 32, 

PR OB. ^ VI. 

To find the Sjudre Riot if[ a given Number. 

.'■.*', ' .,'•'■:**■ • « 

oot of ari^ Number is always a 
" F 1 mean 
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mean Proportional between i and the faid Num- 
ber 5 fo that to find the Square Root of a Num- 
ber; is oply to take half the Diftancc between 
1 and the Number given, and that Point of Bi- 
feftion will be the Square Root of the Number 
given. But if the Fijgures of the Number be 
even, you muft look fdr the Unit at the Begin* 
ing of the Line, and the Number in the fecond 
Part, and the Root in the firft Part. Or rather 
reckon lo at the End to be Unity,' and dien both • 
Root and Square will fall backwaords towards the 
Middle, in the fecond Part of the Line. But if 
the Number be odd, then the middle Unit will 
be moft convenient, and both Root and Square 
will be found from thenceforwards tovvards lo. 

SECTION II. 

• • • • 

Of the conjoint UJe of the Lines of Numbers^ 
artijiciai Sines^ Md Tangents^ 

• - , • - *■ • . 

Thefe Lines of artificial Numbers, Sines, and 
Tangents, are fo contrived, and fct to each other, 
that by means of a Pair of Conipafles^' any Pro- 
blem, whether in right lined or fpherical Trigo»* 
nometry, may be very expeditiouQy folved by 
them with tolerable Exadlneis. 

The Sines zvt number'd i, 2,- 3, 4, 5, 6, 7, 8, 
9, 10, 20, 30, 40, 50, 60,76, 80, 90, fignifying.. 
Degrees. Every, one of the Degrees, as far- asi 
6, are fubdivided into ro Parts, fignifying every: 
^ Minutes ; then the Degrees from 6 to 10, ar^r 
only fubdivided into 6 Parts for every 10 Mi-v-: 
i}utes, Again, eacji of the 10 Pegrces, which?;; 

have^ 
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have not Numbers fet to them, for avoiding Con* 
fufion, between I p and zPf are only divided in* 
to 4 Parts, for every 1 5 Minutes ; the Degrees 
betwieen 20 and 30, are divided > into 3 Parts; 
for every 20 Minptes ; the De^ees from 30 to 
50, are halved, for every 30 Minutes; after 
wl^ch :to 70 therc^ lure only Degreesi; and ifom 
70 %(y 80 there are only every two Degrees re- 
prefented, and from-So to 90 none, . 

T|ie Line of adificial Tangents is numbered 
?» 3> 4» 5» ^9 7f 8, 9, 10, 20, 30^ 40, 45. To 
the Tangents, lOf 2q, 30, 40, are fet their Com- 
plements, 80, 70, 6ot 50. Alfo thcfe fignify 
Degrees, like as the Sines. 

Thefe Degrees are each fubdividcd, to the 
Tangent of 30 Degrees, into the fame Number 
of Parts, as thofe oh the artificial Sines. Each 
of which reprefen.t the fame Numbers of Mi- 
nutes as thofe on the Sines. But from 30 De- 
grees, to 45, each Degree is fubdi^ded int6 3 
Parts, for every 20 Mintites. 

P R O B. I. 

To folve the Cafe and ^sample of Proi. I. of the 

laftCbaper^ 

Set one Foot of your Compaffes upon 7 of 
the Line of Numbers, representing 70 Miles, 
and extend the . other to 40 Miles, reprefented 
by 4. The Compafles remaining thus opened, 
ftt one Foot upon goof the Line of Sines, and 
the other Foot will &11 downwards upon the 
Line of Sines, on the Sine of 34 Degrees 50 
Minutes,' the Quantity: of the Angle Ibiight. 

PROB. 
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PR O F. II. 
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79 y^/vf thiCuft md Eauan^ if Prob. II. of the 

ht/i Chafm.- ^ ' 

' ^t one Foot of your Compafli^ upoh the Sine 
of 30 DegiTOs^ and > ottehd the • other t6 60 
Leagues on the Line of NuiDbers ! The Com- 
' ^^ftififes remaining thus ot}en<9d, f<it otie Foot up- 
on the Sine of 46 D^prces^ and the other ^I 
fall upwanjs on the Line of Numbers uf^h 86|; 
Loiguesy the Length of ^ Ibught Side. / ^ ^ 

f R O B. IIL 

...... 

Spfilve, tie Q^ md Ex^imple •of Pnk.JIl cf tht 

, * ' - ' 

Set oiie JFoOt cxf your Cbmpafifes cAi 60 cf the 
Line of Numbers, and aftend the ochtr f6 45 
Degrees of the line of Tangents : The Com- 
pafles remaining thiis <^Afed, fet one Foot up^r 
on the Number 20 on the Line of Nuttibers, and 
the Other will fall on the Line of Tangents, up- 
on the Tangent of about 18 Degrees 26 Minutes, 
the Quantity of the Angle fought, 

P R O B. IV. 

fV folve the Cafe and Eitan^le of Proh. W, fflf the , 

laft Chapter. ^^ 

Set one Foot of your G>mpafres upon the -. 

Sine ..^. 
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^ijqije of 5P Degrees^ afi4 extep4 .(^? o|her to the 
Radws or Sine of 90 Degrees ;• tte ppmpaffis 
remaining thus- opcpcd^ fet one Fpq^.WQn ^hq 
Sinpofij D^rees^ 30 Minutes, aj)^ tK^.pd^ 
will fall downward : uppn the SJM^fpf; 17- D^ 

recs, iyd abqut 3 firths,.: f9r d^^Lf og|h of 

le foi%Iu Si(^w . , 
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Tajebtg the Ctfe and Exau^U </ Pm, V; e£tkf, 
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Set one. Foo^ of ycNor Compafies upon the Sinq 
of 3Q D^^>. ^4 es^tend the othefv^awnwai^ 
tot|ie Sine of 25:I)cgrees: The Compaflesre-r, 
maining thus opened, fet one' Fopt- won the Sine 
of 26 D^ees, ai\d.tjie othier wili| fall upon the. 
Sine of aboqt 16 £>egrees, 40 Minutes, the^ 
length of the Ibughf Sidc{, 

PR OB. VI. 

To fglyt the Cafe and Exa9^e of Proh* VL 0} 

the iafi Chapter. 

Set one Foot of your 'G>mpaires upon the Sio<^ 
of 90 Degrees, and extend the otl^er downwards 
to the Sine; of %'j J>egrees 54 lyiinutes : Ifour : 
* Compafles repiaining thus opened, fet one Foot* 
upon the Tangent, of 23 D^ree^ 30 Minute^,; 
and the other Foot will fall downwarjds upon the ; 
Tangent of about iii Degrees, the Quantity 
of the fought Side. 

' - * fJottj 
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Nottt If in working ProporDons in Sines and 
Tahgentsi the Foot of yOiO- Cothpafles ffiould 
lall beyond the Tangent- of 45 Degrees; as it 
will' ofteh happen, then you muft take 3 Point 
as &r dn "this Side of 45 Degrees, as the faid 
Point of ' yoiir Gompaffes ■ falls beyond ^j De- 
grees, and that Point will give you the Tangent 
of the Complement to 90 Degrees, of the Side 
or An^e fought. " ~ 

Example. Supppfe this Proportiorx was. to be 
■worked j as Ae Sine of so Degrees Uto Radius, 
ib is 3 Tangent of 30 Degrees to another Tan- 

fent: Set one Foot of your. Com palTes on the 
ine of 20 Degrees, and extend the other to 90 
Degrees : Your CompalTes remaining thus open-' 
ed, fet one Foot upon the Tangent of 30 De- 
g^ves, and the other will iall upwards beyond 
die Tangent of 45 Degrees i then finding how 
ferit faik beyond, with one Foot of your Com- 
pafles on 45 Degrees, fet off that Extent on this 
Side 45 Degrees, and you will find it to fell up- 
on the Tangent of the Complement of the fought 
Tangentj viz. on 30 D^rees 40 Minutes j 
whence the Tangent fought *is 59 Degrees 20 
Minutes. 

Hence you fee, that in working Proportions in 
Numbers ^hd Sines, or Sines and Tangents, it 
is but fetting one Foot of your Compaffes upon 
the Number, Sine, or Tangent, in the fiffl: 
Term, and extending the other to the fccond 
Term of a contrary Denomination •, and then 
that Extent will reach from the third Term to a,*- 
fourth foi^t, 

F T N X S. ■ 



